The coarse carbide particles precipitated at austenite grain boundaries are related to the ferrite enclosing these particles with Kurdjumov-Sachsrelationship.
Introduction
The isothermal decomposition behaviours of intermediate transformation products such as Widmanstatten ferrite and bainite in mediumand high carbon steels have been considerably well understood.14) However the microstructures of the low carbon low alloy high strength steels produced by thermomechanical control process (TMCP)are quite fine and complex, the structures being difficult to classify.5,6) In addition to it, these steels often contain small amounts of B, Nb and Ti to get high strength.7,8) Fig. 1 ).
In order to examine the effects of preexisting coarse carbide particles on austenite decomposition processes, the specimenssolution treated at 1 200'C were cooled to 900'C at the cooling rate of 13.6'C/min in a furnace and were then held at 900'C for 4h (preheat-treatment) Fig. 2(a) reactions can be recognized with a significant retardation of primary ferrite formation as in Fig. 2(b) . As can be seen in Fig. 2(c Fig. 2(d) .
The broken lines in Fig. 2 however, are not affected significantly by this treatment, the Bs points being almost constant at approximately 600'C. As can be seen in Fig. 3(a Widmanst~tten ferrite laths grow in size and become thick in comparison with those in Fig. 3(a) Figure 4 shows the optical micrographs of the specimens isothermally transformed at 610'C for 3h after the preheat-treatment. By this treatment, primary ferrite forms along the prior austenite grain boundaries (Fig.   4(a) observed in the vicinity of the austenite grain boundaries or within the primary ferrite grains as in Fig. 4(b) . Figure   5 shows the transmission electron micrographs of MS 3 preheat-treated at 900'C. In the specimen directly quenched into iced brine after the preheat-treatment, coarse carbide particles can be seen on or around a prior austenite grain boundary indicated as arrows in Fig.   5 (a). These carbide particles, however, could never be observed in the specimens directly quenched into iced brine or transformed at 600'C for up to 3h after the austenitization at 1 200'C. In the specimen isothermally transformed at 610'C for 3h after the pre-treatment, these coarse carbide particles distributed on a prior austenite grain boundary plane were enclosed by ferrite as shown in Fig. 5(b However, (1 1 l), (121) and (131) 
The grain boundary segregation of B atoms also retards bainitic ferrite formation probably by reducing the grain boundary energy in austenite, 
